Changes in the micro- and nanostructure of siliceous valves in the diatom Synedra acus under the effect of colchicine treatment at different stages of the cell cycle.
The important role of the cytoskeleton in the morphogenesis of siliceous frustule components, which are synthesized within the diatom cells, has been revealed due to experiments with microtubule inhibitors. It has been shown that colchicine entering the diatom cell inhibits polymerization of tubulin, the main protein of microtubules, thereby disrupting the normal processes of biogenic silica deposition and daughter valve morphogenesis. In this study, experiments with a synchronized culture of the pennate diatom Synedra acus have been performed to determine the timing and duration of the formation of various valve components and analyze the effect of colchicine at a subtoxic concentration on the structure of daughter valves at different stages of their morphogenesis. Electron microscopic analysis has revealed several types of micro- and nanoscale anomalies in daughter valve morphology, with their frequency varying depending on the time of colchicine treatment. Laser scanning microscopy of preparations vitally stained with Tubulin Tracker Green has shown that polymerized tubulin at early stages of valve morphogenesis is localized along the periphery of the developing valve. This is evidence for an important role of microtubules in the horizontal growth of the valve at the stage when its general structural pattern is established, including its shape and arrangement of basic micro- and nanostructures. Treatment with a microtubule inhibitor at a certain stage of valve morphogenesis makes it possible to obtain new forms with a specific structure of siliceous components that hold promise for use in nanotechnologies.